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ABSTRACT 

The 1990 sockeye salmon Oncorynchus nerka escapement to Crescent Lake was 23%, and Hugh Smith 
Lake 7%, of the historical average. The Speel Lake sockeye salmon escapement was 229% of the average 
of the previous 7 years. Escapement estimates for sockeye salmon returning to McDonald Lake in 1990 
were 98% of the 1979-89 average. 

KEY WORDS: sockeye salmon, Oncorynchus nerka, escapement, Crescent Lake, Hugh 
Smith Lake, McDonald Lake 



INTRODUCTION 

Accurate sockeye salmon Oncor-ynchus nerka stock status information is used for U.SJCanada Treaty 
allocations and special management actions. This project documents escapements into Southeast Alaska 
sockeye salmon systems that contribute to fisheries intercepting mixed U.S. and Canadian stocks in the 
District 11 B, Taku Inlet, District 1, and Tree Point drift gillnet fisheries and purse seine fisheries in 
Districts 1,2,  3, and 4. Knowledge of the annual escapements is necessary to (1) determine if escapement 
goals are being attained, (2) assess the effects of various management decisions on the escapements to 
these systems, and (3) to develop a time series of run-reconstruction statistics necessary for developing 
spawner-recruit relationships, estimating optimum sustained yield and optimal escapement, and improving 
forecasting. 

The 1990 work was a continuation of escapement documentation that has been conducted since 1982 
mergander 1989, 1990; Bergander et al. 1988). In most cases aerial and foot surveys have been proven 
to be an ineffective means of enumerating sockeye salmon escapements due to the lake-spawning 
characteristics of the species. Conversely, weirs provide accurate run timing information and a means of 
collecting needed biological samples. 

The specific objectives of this study were as follows: 

1. Monitor and enumerate the escapements of sockeye salmon to Crescent, Speel, Hugh Smith, and 
McDonald Lakes. 

2. Document the timing of sockeye salmon escapements to Crescent, Speel, and Hugh Smith Lakes. 
Document the relative timing of the arrival of sockeye salmon in the spawning stream at 
McDonald Lake. 

3. For stock identification and age composition purposes, collect sockeye salmon scale samples and 
age, length, and sex data throughout the period of escapement. 

Crescent and Speel Lakes are tributaries of Snettisham Inlet, immediately south of the Taku Inlet, and 
contribute to sockeye harvests in the District 11-B drift gillnet fishery. Hugh Smith Lake is a tributary of 
Boca de Quadra Inlet near Alaskds southern boundary with Canada; its stocks are harvested by the 
District 1 drift gillnet and Districts 1, 2, 3, and 4 purse seine fisheries. McDonald Lake sockeye are 
harvested primarily by the District 6 drift gillnet fishery and Districts 1 and 2 seine fisheries (Zadina 
1990). 

METHODS 

Sockeye salmon escapements were enumerated at C~scen t ,  Speel, and Hugh SmithLakes (Figure 1). Steel 
picket weirs were used to control the movement of salmon into Crescent, Speel, and Hugh Smith Lakes 



and allowed visual counting of the escapement. Fish were counted as they passed through an opening in 
the weir created by the removal of one or more of the pickets. Pickets were removed daily or as often 
as fish were present and willing to pass through the weir. Escapement data were collected at McDonald 
Lake by foot stream surveys and the total escapement was estimated by using the weir count to stream 
survey ratio developed during years of weir operation (Haddix, M.H., Alaska Department of Fish and 
Game, FRED Division, Ketchikan, personal communication). Surveys of Hatchery Creek, the main 
tributary to McDonald Lake, were conducted on 23 and 31 August; 10,20, and 28 September; and 10 and 
20 October. 

An upstream trap was incorporated in each of the weirs to allow capture of adults for collection of scales 
length, and sex data. Scale samples were used for age determination and documentation of scale 
characteristics for stock identification purposes. Scales were mounted on gum cards and the data recorded 
on marklsense forms as described by Clutter and WhitseP (1956). The mounted scales and data forms 
were analyzed; results were reported by Rowse (1990). 

RESULTS AND DISCUSSION 

Historical salmon escapements to Crescent, Speel, and Hugh Smith Lakes are presented in Appendix A.l 
and Figures 2-4. The 1990 sockeye escapement to Speel Lake was 229% of the historical average for the 
preceding 7 years. The 1990 Crescent Lake escapement was 23% of the average for all previously 
recorded years (Appendix A.l). The 1990 Hugh Smith escapement was 7% of the average for the 
previous 8 years. The average sockeye escapement to McDonald Lake since 1979 was 86,563 fish; the 
1990 escapement was approximately 98% of that average (Appendix A.2). Peak escapements to Speel 
Lake occurred on 31 July, in Crescent Lake on 4 July, and in Hugh smith Lake on 28 August (Appendix 
B.1, B.2, B.3). These peak escapements represented approximately 18%, 11%, and 8%, respectively, of 
the season's escapement of sockeye salmon to these systems. 

In an effort to rebuild the Crescent Lake stocks, management has effected time and area closures to reduce 
the harvest of Snettisham sockeye in the District 11-B fishery. These efforts have apparently benefitted 
the Sped Lake stocks, which have shown relatively strong returns in all years except 1988. Crescent Lake 
stocks continued to demonstrate a negative response to conservation measures and have failed to reach 
expected escapement levels. 
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F i g u r e  1. The Taku  R i v e r  and P o r t  S n e t t i s h a m  sockeye  sa lmon s p a w n i n g  
s y s  terns. 



F i g u r e  2 .  S tudy  area  showing t h e  l o c a t i o n s  o f  McDonald and Hugh S m i t h  
Lakes and a s s o c i a t e d  ADF&G r e g u l a t o r y  f i s h i n g  d i s t r i c t s .  
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Figure  3 .  Speel Lake annual sockeye salmon escapements,  1983- 1990. 



F i g u r e  4 .  C r e s c e n t  Lake a n n u a l  s o c k e y e  s a l m o n  e s c a p e m e n t s .  1 9 7 7 - 1 9 7 8 ,  
1 9 8 3 - 1 9 9 0 .  
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F i g u r e  5 .  Hugh S m i  t h  Lake annual  sockeye salmon escapements. 1982-1990.  
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Append ix  A.1. Annual salmon escapements t h r o u g h  S p e e l ,  C r e s c e n t ,  and 
Hugh Smi th  Lakes ,  1977 -90 .  

P e r i  od 
Year  Sockeye Coho P i n k  Chum K i n g  T o t a l  Ope ra ted  

1987 9 , 1 6 1  0  3 1  0  0  9 ;161  7 / 1 5 - 8 1 2 8  
1988 934 0  0  0  0  934 7 / 1 4 - 8 1 2 9  
1989 12 ,229 0  0  0  1 12,230 7112-915 

Average 7 ,912  7  3  0  0  0  
1990 18 ,095 0  0  0 0  18,095 7 / 1 2 - 8 1 3 1  

C r e s c e n t  
1977 1 ,079  10 3 ,449 115 5  4 ,658 7 / 0 7 - 8 1 2 9  
1978 1 ,049  6 2 1 , 9 5 8  13 0  3,082 6 / 2 8 - 8 1 1 3  
1983 19 .476 no r e c o r d  1 19.477 6120-8124 

1988 1; 199 0  no r e c o r d  0  1; 199 7 / 1 1 - 8 1 2 8  
1989 1 ,099  8  1 ,596 142 3  3  2 ,878 7 /16 -8127  

Average 5 ,425 3 1 3 , 3 2 7  243 6  
1990 1 ,262  23 998 757 19 3 ,059 7 / 1 3 - 8 1 2 9  

Hugh S m i t h  

Average 18  I 3 3 2  
19 9  0  1 ,287 

* A h o l e  had  deve loped  n e a r  t h e  b o t t o m  o f  t h e  w e i r  and subsequent  
s u r v e y s  i n d i c a t e d  t h a t  a p p r o x i m a t e l y  6 ,500  sockeye escaped t o  
t h e  l a k e i h o w e v e r ,  o n l y  2312 had been c o u n t e d .  



Appendi x A. 2 .  Sockeye salmon escapement c o u n t s  a t  McDonald Lake by v i s u a l  
c o u n t s  o f  f i s h  i n  t h e  i n l e t  s t r e a m  and w e i r  on o u t l e t  s t r eam.  
1979 -90 .  

Year Escapement TY Pe 

1979 30.900 Expanded Escapement c o u n t  
1980 77 .344 Expanded Escapement c o u n t  

16 1587 wei  r 
56,142 w e i r  

121,224 w e i r  
103,555 Expanded Escapement c o u n t  

98.134 Expanded Escapement c o u n t  
170.000 Expanded Escapement c o u n t  

70,335 Expanded Escapement c o u n t  
78,324 Expanded Escapement c o u n t  

1979 -89  Average 86,563 Expanded Escapement c o u n t  
1990 84,708 Expanded Escapement c o u n t  



Append i x  B . 1 .  D a i l y  sockeye  sa lmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  from 
Spee l  Lake ,  1990 .  

Da i  1  y  Cumul a t i  ve  D a i l y  P r o  o r t i o n  Cumul a t i v e  P r o p o r t i o n  
D a t e  C o u n t  C o u n t  o f  ~ o t a y  o f  T o t a l  

J u l y  1 2  0  
J u l y  1 3  0  
J u l y  1 4  0  
J u l y  1 5  0  
J u l y  1 6  3  
J u l y  1 7  1 0  
J u l y  18 9  
J u l y  1 9  2  4  
J u l y  2 0  4 0  
J u l y  2 1  1 9  
J u l y  22 1 5  
J u l y  2 3  2  1 
J u l y  24 36  
J u l y  2 5  4  6  
J u l y  26 5  5  
J u l v  27 3 9  
~ u l )  2 8  580  
J u l y  2 9  1 4 0  
J u l y  3 0  5  24 
J u l y  3 1  3 3 3 1  
Aug. 1 9  4 
Aua.  2  9  3  
AU;. 3  1 2 3  
Aug. 4  1 0 1  
Aug. 5  2912  
Aug. 6 3  7 
Aug. 7  6  5  
Aua.  8 5 3  
AU;. 9  5  6  
Aug. 1 0  2239  
Aug. 11 2  3  
Aug. 1 2  522  
Aug. 1 3  3 0 5  
Aug. 1 4  56 
Aug. 1 5  1 0 4 2  
Aug. 1 6  4 1 5  
Aug. 1 7  8 2 5  
Aua .  18 1 7 6  
AU;.  1 9  2 0 8  
Aug. 2 0  8 18 
Aug. 2 1  6 7  7  
Aug. 22 9 3  
Aug. 2 3  1 7 0  
Aua .  24 4 7 6  
AU;.  2 5  4  88 
Aug. 2 6  1 6 2  
Aug. 27 1 3 9  
Aug. 2 8  9  1 
Aug. 2 9  7 1 3  
Aug. 3 0  3  1 
Aug. 31 0  
S e p t .  1 0  

Mean Day o f  M i g r a t i o n  = Aug. 1 0  V a r i a n c e  = 8 9 . 6  Days s q u a r e d  



Appendix 8 . 2 .  Daily sockeye salmon counts and associated statistics from 
Crescent Lake, 1990. 

D a i l y  Curnul a t i v e  D a i l y  P r o p o r t i o n  Curnulati ve P r o p o r t i o n  
Date Count Count o f  T o t a l  o f  T o t a l  

J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
J u l y  
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 

Mean Day o f  M i g r a t i o n  = Aug. 3 Var iance  = 139.5 Days squared 
------- - 



Append i x  8 . 3 .  

Date  

J u n e  8 
J u n e  9  
J u n e  10  
J u n e  1 1  
J u n e  12  
J u n e  1 3  
J u n e  14  
J u n e  1 5  
J u n e  1 6  
J u n e  17  
J u n e  18 
J u n e  1 9  
J u n e  20 
J u n e  21 
J u n e  22 
J u n e  23  
J u n e  24 
J u n e  25 
J u n e  26 
J u n e  27 
J u n e  28  
J u n e  29 
J u n e  30 
J u l y  1 
J u l y  2  
J u l y  3  
J u l y  4  
J u l y  5  
J u l y  6  
J u l y  7  
J u l y  8 
J u l y  9  
J u l y  10  
J u l y  1 1  
J u l y  1 2  
J u l y  1 3  
J u l v  14  

D a i l y  
Count 

0  
0  
0  
0  
0  
0  
1  
0  
0  
0  
0  
0  
0  
1  
3  
2  
0  
0  
0  
0  
0  
0  
3 
4  

5  1  
2  3  

8  
2  2  

4  
3  
0  

~ u l y  1 5  14 
J u l y  1 6  2  
J u l y  17 3  
J u l y  18 7  
J u l y  1 9  11  
J u l y  20 3  
J u l y  21 1 3  
J u l y  22 7  
J u l y  23  7 
J u l y  24 33  
J u l y  25 5 
J u l y  26 6  7 
J u l y  27 14  
J u l y  28 3  
J u l y  29 0  
J u l v  30 0  
~ u l )  31 1 1  
Aug. 1 3  
Aug. 2  5  
Aug. 3  0  
Aug. 4  3 
Aug. 5  0  
Aug. 6  3  

D a i l y  sockeye  sa lmon c o u n t s  and a s s o c i a t e d  s t a t i s t i c s  f r o m  
Hugh S m i t h  Lake,  1990.  

-- 
Cumul a t i  ve  D a i l y  P r o p o r t i o n  Cumul a t i  ve P r o p o r t i o n  

Count o f  T o t a l  of  T o t a l  



Append ix  B . 3 .  (Page 2 o f  3 . )  

-- -- 
D a i l y  Cumu la t i ve  D a i l y  P r o p o r t i o n  C u m u l a t i v e  P r o p o r t i o n  
Count Count o f  T o t a l  o f  T o t a l  Date  

Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aug . 
Aua. 
AU;. 17 8  
Aug. 1 8  2  
Aua. 19 2  
AU;. 20 1 
Aug. 21  1 
Aug. 22 2  
Aug. 23 14 
Aug. 24 5  
Aug. 25 5  
Aug. 26 0  
Aug. 27 14 
Aua. 28 9  8 
A U ~ .  29 7 3  
Aug. 30 4 
Aug. 31  64 
Sep t .  1 3  2  
Sep t .  2  12 
Seo t .  3  0  
s e p t .  4  2  
Sep t .  5 2  1 
Sep t .  6  3  4  
Sep t .  7 4  2  
Sep t .  8  4  
Sep t .  9  5 
Sep t .  10 4  2  
Sep t .11  9  6 
Sep t .  12 4  
Seo t .  13 7  
~ e p t .  14 
Sep t .  15 
Sept .16  
Sept .17  
Sept .18  
Seot .19  

~ e p t .  27 
Sept .  28 
Sept .  29 
Sept .30  
O c t .  1 
O c t .  2  
O c t .  3  
O c t .  4  
O c t .  5  
O c t .  6  
O c t .  7  
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Department of the Interior, Washington, DC 20240. 
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